Fluorescent derivatives of diphenyl [1-(N-peptidylamino)alkyl]phosphonate esters: synthesis and use in the inhibition and cellular localization of serine proteases.
Three fluorescein- and one Texas Red-labeled derivatives of [1-(N-dipeptidylamino)alkyl]phosphonate diphenyl esters were synthesized and evaluated as inhibitors of serine proteases. The two fluorophores, FITC and TXR, were attached to the peptide phosphonates via an epsilon-aminocaproyl unit that acts as a spacer group and facilitates the binding of the phosphonate inhibitor to the targeted enzymes. These derivatives are potent and specific inhibitors of chymotrypsin, porcine pancreatic elastase (PPE), and human leukocyte elastase (HLE). FTC-Aca-Phe-Leu-PheP(OPh)2 (3) inhibited chymotrypsin very potently (k(obsd)/[I] = 9500 M-1 s-1) and 600-fold better than it did PPE (k(obsd)/[I] = 16 M-1 s-1). FTC-Aca-Ala-Ala-MetP(OPh)2 (1) was a more effective inhibitor of chymotrypsin (k(obsd)/[I] = 190 M-1 s-1) than PPE and HLE (k(obsd)/[I] = 13 and 22 M-1 s-1, respectively). Only HLE and PPE were inhibited by FTC-Aca-Ala-Ala-AlaP(OPh)2 (2) (k(obsd)/[I] = 41 and 22 M-1 s-1, respectively). The specificity of these inhibitors toward the targeted serine proteases depends on the sequence of the tripeptide portion and was not affected by the presence of the fluorescent label. Trypsin, for instance, was not inhibited by any of these compounds. In some cases, the inhibitory potency was increased by the fluorescent label. For example, chymotrypsin was inhibited by the fluorescent compounds, FTC-Aca-Ala-Ala-MetP(OPh)2 (1) and FTC-Aca-Phe-Leu-PheP(OPh)2 (3), more potently than by the nonfluorescent compounds, Boc-Ala-Ala-MetP(OPh)2 (5) and Z-Phe-Leu-PheP(OPh)2 (7).(ABSTRACT TRUNCATED AT 250 WORDS)